





















































Instituto de Fsica de la Universidad de Guanajuato, Apdo Postal E-143, Leon, Guanajuato,
Mexico
b
Departamento de Fsica, Centro de Investigacion y Estudios Avanzados del Instituto
Politecnico Nacional, Apdo Postal 14-740, Mexico Distrito Federal, Mexico
c
Instituto de Investigaciones en Matematicas Aplicadas y en Sistemas-Cuernavaca, Universidad
Nacional Autonoma de Mexico, Apdo Postal 139-B, 62191 Cuernavaca, Morelos, Mexico
d
Universidad Autonoma Metropolitana, Iztapalapa, Apdo Postal 55-534, 09340, Distrito
Federal, Mexico
Abstract




In previous works [1] we have presented a supersymmetric approach to the Demkov-Ostrovsky
(DO) focusing potentials at zero energy. Following a remark of Levai [2], we worked in the
so-called R
0
sector in order to obtain the usual Riccati equation for the superpotential of the
eective DO potentials (actually the radial factor) in the Witten scheme. The particular solution
of the DO Riccati equation (DORE), W
2
  dW=d = U
DO
eff










, where  is a dimensionless radial coordinate, l is the centrifugal quantum number,
and  is the DO index, with  =1 corresponding to the Maxwell sheye (MF) lens case and 
=1/2 being the atomic Aufbau (AA) case.










V =  1 : (1)
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and depending on  (integer or half-integer) either the formula 2.515.1 or 2.515.2 in Gradshteyn
and Ryzhik [4] should be used to express it as a series.

























































where  = 2 arctan in the rst formula and  = 2 arctan
p
 in the latter one.
In the MF case the radial factor f
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[(2l  1)(2l  3):::(2l+ 1  2m)]
)
: (9)



























































We have in this way all the ingredients for the general solution of DORE.
Following Nieto [3], one can introduce also a -parameter in Eq. (3) in order to allow a more






















and the integral Eq. (6) will have the lower limit  and the upper one . Thus, V
;
can be
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